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1
CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority from prior Japanese Patent Application No. 2011-
001187 filed on Jan. 6, 2011, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a connector, more particu-
larly relates to a connector which establishes electrical con-
nections.

2. Description of the Related Art

Known in the art is a connector device which has a plurality
of pairs of signal contacts which form balanced transmission
lines which transmit differential signals inverted in phase
from each other, wherein a shield structure which can effi-
ciently reduce the differential signals becoming noise with
respect to other signals, that is, crosstalk, can be realized by a
smaller number of parts (see Japanese Patent Publication (A)
No. 2004-087348).

SUMMARY OF INVENTION

In this regard, as shown in Japanese Patent Publication (A)
No. 2004-087348, FI1G. 6, sometimes the transmission lines
of a pair of signal contacts arranged in parallel are bent,
whereby the transmission line of the outside signal contact
becomes longer than the transmission line of the inside signal
contact. As a result, a signal which is transmitted by an out-
side signal contact ends up in the final analysis being trans-
mitted delayed from the signal transmitted by an inside signal
contact.

The present invention, in one aspect, provides a connector
which has a plurality of signal contacts which have different
transmission line lengths, wherein signals are transmitted
without being delayed compared with other signal contacts.

Further, the present invention, in one aspect, provides a
connector which makes the transmission loss decrease.

In a first aspect of the present invention, there is provided a
connector which comprises a plurality of signal contacts,
each of which is provided with two aligned first connecting
parts at one end and two aligned second connecting parts at
the other end and which form balanced transmission lines,
wherein the connector further comprises a first holding mem-
ber which holds the first connecting parts of the plurality of
signal contacts and a second holding member which holds the
second connecting parts, intermediate parts of the plurality of
signal contacts between the first holding member and the
second holding member being exposed to the air.

That is, according to this aspect, since the intermediate
parts of the signal contacts are exposed to the air, compared
with signal contacts which are covered by insulators as seen
in ordinary connectors, the contacts are covered by a sub-
stance with a low dielectric tangent, that is, the air, so the
transmission loss can be made to decrease more.

Further, in a second aspect of the present invention, there is
provided a connector which further comprises at least one
connecting and fastening member which connects and fastens
the intermediate parts of the plurality of signal contacts while
separating them from each other.

That is, according to this aspect, by connecting and fasten-
ing the intermediate parts of the signal contacts while sepa-
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2

rating them from each other, the strength against external
force applied to the signal contacts is increased.

Further, in a third aspect of the present invention, there is
provided a connector wherein the first holding member, the
second holding member, and the connecting and fastening
member are formed together with the plurality of signal con-
tacts by insert molding.

That is, according to this aspect, by using insert molding,
there is the advantage that production of the connector
becomes easier.

Further, in a fourth aspect of the present invention, there is
provided a connector further comprising a ground contact
which comprises a shield body which is arranged in parallel
with the plurality of signal contacts and shield members
which are provided at an end edge of the shield body, pass
through the first holding member or second holding member,
and are arranged between the connecting parts of the pairs of
signal contacts in the plurality of signal contacts.

That is, according to this aspect, by further providing the
ground contact, it is possible to reduce crosstalk. Further,
since the shield members are arranged through the shield
body which is arranged in parallel with the signal contacts,
mounting also becomes easy.

Further, in a fifth aspect of the present invention, there is
provided a connector which is provided with a plurality of
signal contacts which are supported by contact support mem-
bers while being bent to give different transmission line
lengths, wherein a relative permittivity of the contact support
members around the signal contacts with short transmission
line lengths is higher than a relative permittivity of the contact
support members around the signal contacts with long trans-
mission line lengths.

Further, in a sixth aspect of the present invention, there is
provided a connector wherein at least parts of the surround-
ings of the signal contacts with short transmission line lengths
are covered by the contact support members with a relative
permittivity higher than the relative permittivity of the sur-
roundings of the signal contacts with long transmission line
lengths.

Further, in a seventh aspect of the present invention, there
is provided a connector wherein at least parts of the surround-
ings of the signal contacts with long transmission line lengths
are covered by the contact support members with a relative
permittivity lower than the relative permittivity of the sur-
roundings of the signal contacts with short transmission line
lengths.

Further, in an eighth aspect of the present invention, there
is provided a connector wherein parts of the contact support
members which support the signal contacts with long trans-
mission line lengths are provided with recesses and are
exposed to the air.

Further, in a ninth aspect of the present invention, there is
provided a connector wherein the plurality of signal contacts
are at least one pair of signal contacts which form a balanced
transmission line.

That is, according to the fifth to ninth aspects of the present
invention, by adjusting the relative permittivity of the sub-
stance at the surroundings of the signal contacts, it becomes
possible to change the transmission speed of the signals trans-
mitted by the signal contacts and becomes possible to absorb
delay of signals due to differences in transmission line lengths
between signal contacts which unavoidably arise due to
design factors.

Below, the present invention will be able to be understood
more clearly from the attached drawings and the description
of the preferred embodiments of the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a plug connector according
to one aspect of the present invention.

FIG. 2 is a partial perspective view of a jack connector
according to one aspect of the present invention.

FIG. 3 is a side cross-sectional view of a plug connector
according to another aspect of the present invention.

FIG. 4 is a side cross-sectional view of a jack connector
according to another aspect of the present invention.

FIGS. 5A and 5B show a plug connector according to still
another aspect of the present invention, in which FIG. 5Aisa
front view and FIG. 5B is a side cross-sectional view.

FIG. 6 is a perspective view of a ground contact.

FIG. 7 is a side view of a jack connector and a plug con-
nector.

FIG. 8 is a partial perspective view of a connector structure
according to one aspect of the present invention.

FIG. 9 is a partial side view of a connector structure shown
in FIG. 8.

FIG. 10 is a partial enlarged cross-sectional view along the
line A-A of FIG. 9 of the connector structure shown in FIG. 8.

FIG. 11 is a partial perspective view of a connector struc-
ture according to another aspect of the present invention.

FIG. 12 is a partial side view of the connector structure
shown in FIG. 11.

FIG. 13 is a partial enlarged cross-sectional view along the
line B-B of FIG. 12 of the connector structure shown in FIG.
11.

FIG. 14 is a partial perspective view of a connector struc-
ture according to still another aspect of the present invention.

FIG. 15 is a partial side view of the connector structure
shown in FIG. 14.

FIG. 16 is a partial enlarged cross-sectional view along the
line C-C of FIG. 15 of the connector structure shown in FIG.
14.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Below, embodiments of the present invention will be
explained in detail while referring to the drawings. Through-
out the figures, corresponding component elements are
assigned common reference notations. Further, the connec-
tors which are explained below by several aspects are used as
connectors for establishing electrical connection for balanced
transmission (that is, differential transmission) etc. in for
example computers, servers, exchanges, routers, etc. In the
aspects of the present invention which are shown below, the
explanations are given with reference to the example of a
connector for balanced transmission.

FIG. 1 is a perspective view of a plug connector 10 accord-
ing to one aspect of the present invention. The plug connector
10 is a right angle type connector which has a plurality of
pairs of signal contacts 11 which transmit differential signals
inverted in phase from each other and form curved balanced
transmission lines. In general, a right angle type connector is
used for vertically electrically connecting a circuit board
called a “mother board” and a circuit board called a “daughter
card” in a server etc. Therefore, the signal contacts 11 are
provided with two aligned pin-shaped connecting parts 12a
and parts 125 at the two ends. The connecting parts 12a at one
end are held by a first holding member 13 comprised of an
insulator to thereby form a connection surface and are con-
nected to connecting parts of a straight type jack connector
which are arranged at a not shown facing connection surface.
Further, the connecting parts 126 at the other ends of the
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signal contacts 11 are held by a second holding member 14
comprised of an insulator to thereby form a connection sur-
face which is perpendicular to the connection surface which is
formed by the first holding member 13 and are connected to
connecting parts of a circuit board etc. which are arranged at
a not shown facing connection surface.

Note that, between the connecting parts 12a of each pair of
parts to be connected to the jack connector, a reinforcing
member 15 made of an insulator is inserted so that the elas-
ticity of the spring-type connecting part of the jack connector
side can be withstood at the time of connection.

The signal contacts 11 are held while separated from each
other by the first holding member 13 and second holding
member 14, so the surfaces of the intermediate parts of the
signal contacts 11 between the first holding member 13 and
the second holding member 14 are exposed. Therefore, the
intermediate parts are covered by a substance with a lower
dielectric tangent compared with signal contacts which are
covered by an insulator such as seen in ordinary connectors,
that is, by the air, so the transmission loss can be made to
decrease more.

The plug connector 10 is formed by first forming the pairs
of signal contacts 11, arranging them separated from each
other, then forming the first holding member 13 and second
holding member 14 by insert molding. Due to this, the signal
contacts 11 can be easily attached to the first holding member
13 and the second holding member 14.

FIG. 2 is a partial perspective view of a jack connector 20
according to one aspect of the present invention. The jack
connector 20, in the same way as the plug connector 10 shown
in FIG. 1, is a right angle type connector which has a plurality
of pairs of signal contacts 21 which transmit differential
signals and form curved balanced transmission lines. The
jack connector 20 differs from the plug connector 10 shown in
FIG. 1 only on the point that the connecting parts 22a of the
signal contacts 21 are structured not as pin shapes, but as
spring shapes. Therefore, the connecting parts 22a of the
signal contacts 21 are held by the first holding member 23
comprised of the insulator to form a connection surface and
are connected to the connecting parts of the straight type plug
connector which are arranged at a not shown facing connec-
tion surface. The jack connector 20 is also formed by insert
molding in the same way as the plug connector 10 shown in
FIG. 1.

The surfaces of the intermediate parts of the signal contacts
21 are exposed in the same way as the plug connector 10
shown in FIG. 1. Therefore, the intermediate parts are cov-
ered by a substance with a lower dielectric tangent compared
with signal contacts which are covered by an insulator such as
seen in ordinary connectors, that is, by the air, so the trans-
mission loss can be made to decrease more.

FIG. 3 is a side cross-sectional view of a plug connector 10
according to another aspect of the present invention. The plug
connector 10 shown in FIG. 1 is further provided with a
connecting and fastening member 16. The connecting and
fastening member 16 is an insulator and is formed by insert
molding in the same way as the first holding member 13 and
second holding member 14. The connecting and fastening
member 16 connects and fastens the intermediate parts of the
signal contacts 11 between the first holding member 13 and
the second holding member 14 while separating them from
each other, so the strength against external force applied to the
signal contacts 11 is increased compared with the case of no
connecting and fastening member 16.

Note that, in FIG. 3, at the left side of the plug connector 10,
an outline of the straight type jack connector 30 to be con-
nected to is shown. The jack connector 30 has spring-shaped
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connecting parts 31 and further has a housing 32 which fits
into an engagement guide member 17 of the plug connector
10.

FIG. 4 is a side cross-sectional view of a jack connector 20
according to another aspect of the present invention. This
comprises the jack connector 20 shown in FIG. 2 further
provided with a connecting and fastening member 26. The
connecting and fastening member 26 is an insulator and is
formed by insert molding in the same way as the first holding
member 23 and the second holding member 24. The connect-
ing and fastening member 26 connects and fastens the inter-
mediate parts of the signal contacts 21 between the first hold-
ing member 23 and the second holding member 24 while
separating them from each other, so the strength against exter-
nal force applied to the signal contacts 21 is increased com-
pared with the case of no connecting and fastening member
26.

Notethat, in FIG. 4, at the left side of the jack connector 20,
an outline of the straight type plug connector 40 to be con-
nected to is shown. The plug connector 40 has pin-shaped
connecting parts 41 and further has an engagement guide
member 42 which fits over the housing 27 of the jack con-
nector 20.

Further, one or three or more of the connecting and fasten-
ing members 16 or connecting and fastening members 26
shown in FIG. 3 or FIG. 4 may also be provided. Furthermore,
the surfaces of the intermediate parts of the signal contacts
which are not covered by the connecting and fastening mem-
bers are exposed, so as explained above, the transmission loss
can be made to decrease more.

FIGS. 5A and 5B show a plug connector according to still
another aspect of the present invention, in which FIG. 5Aisa
front view and FIG. 5B is a side cross-sectional view. The
plug connector 50 is identical in basic configuration from the
plug connector 10 shown in FIG. 1 or FIG. 3. That is, the plug
connector 50 is a right angle type connector which has a
plurality of pairs of signal contacts 51 which transmit differ-
ential signals and form curved balanced transmission lines.
Therefore, the connecting parts 52a at first ends of the signal
contacts 51 are held by the first holding member 53 comprised
ofaninsulator to form a connection surface and are connected
to connecting parts of a straight type plug connector which are
arranged at a not shown facing connection surface. Further,
the connecting parts 525 of the other end of the signal contacts
51 are held by a second holding member 54 comprised of an
insulator, form a connection surface perpendicular to the
connection surface formed by the first holding member 53,
and are connected to connecting parts of a circuit board etc.
arranged at a not shown facing connection surface.

Further, the plug connector 50 shown in FIGS. 5A and 5B
is further provided with a connecting and fastening member
56. The connecting and fastening member 56 is an insulator
and is formed by insert molding in the same way as the first
holding member 53 and the second holding member 54. The
connecting and fastening member 56 connects and fastens the
intermediate parts of the signal contacts 51 between the first
holding member 53 and the second holding member 54 while
separating them from each other, so the strength against exter-
nal force applied to the signal contacts 51 is increased com-
pared with the case of no connecting and fastening member
56.

Furthermore, the plug connector 50 shown in FIGS. 5A and
5B is provided with a ground contact 58. The ground contact
58 has a shield body 58a which is arranged in parallel with the
signal contacts 51 and has shield members 585 which are
provided at an end edge of the shield body 584, pass through
the first holding member 53 and engagement guide member
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57, and are arranged between the connecting parts 52a of the
pairs of signal contacts 51 of the two pairs of signal contacts
51 shown in FIGS. 5A and 5B. By arranging the shield mem-
bers 585 between the connecting parts 52a of the pairs of
signal contacts 51, it becomes possible to make the crosstalk
decrease. Further, the shield members 585 can further make
the crosstalk decrease by arranging them equally at the tops
and bottoms of the connecting parts 52a in FIGS. 5A and 5B.

FIG. 6 is a perspective view of a ground contact 58. The
ground contact 58 is a conductive plate-shaped member. First,
a stamping process etc. is used to form the shield body 584
and the shield members 585 on the same plane. After this,
parts of the shield members 585 which stick out from the end
edges of the shield body 584 are bent 90 degrees to obtain the
ground contact 58 such as shown in FIG. 6. For the shape of
the shield members 585, any shape can be employed within a
range enabling the objective of reducing the crosstalk to be
achieved. Note that, the ground contact 58 shown in FIG. 6
has two shield members 585 for convenience of illustration,
but what is actually provided in FIGS. 5A and 5B is one which
has three shield members 585.

If explaining the attachment of the ground contact 58, first,
in the same way as the plug connector 10 shown in FIG. 1 etc.,
the members other than the ground contact 58 are formed by
insert molding. After that, the separately worked ground con-
tact 58 is engaged while inserting the shield members 585 into
slits provide in the first holding member 53 and engagement
guide member 57 and placed in parallel with the signal con-
tacts 51 to complete the assembly.

According to this assembly method, the ground contact 58
need only be produced at a separate process from the other
parts of the plug connector 50, so there are the advantages that
insert molding can be made simpler and productivity can be
improved. Further, the ground contact 58 can also be applied
to another aspects, for example, can also be applied in the
aspect shown in FIG. 1 not having any connecting and fas-
tening members.

Further, the connecting and fastening member 56 shown in
FIG. 5 may be provided at one location or three or more
locations as well. Furthermore, the surface of the intermedi-
ate part of the signal contacts 51 which is not covered by the
connecting and fastening member 56 is exposed, so as
explained above, it becomes possible to make the transmis-
sion loss decrease more.

Note that, there were two pairs of signal contacts in the
aspect of the present invention explained above, but only
naturally there may be a single pair or three or more pairs as
well. Further, in the aspect of the present invention shown in
FIG. 5, the necessary number of shield members 585 is the
number of pairs of the signal contacts 51 plus 1.

In the above aspects of the present invention, the pairs of
signal contacts for transmitting the differential signals were
of the same transmission line lengths. Below, a connector
which has a plurality of signal contacts with different trans-
mission line lengths wherein signals can be transmitted with-
out delay compared with other signal contacts will be
explained.

FIG. 7 is a side view of a plug connector 60 and a jack
connector 65 which is connected to the same. The plug con-
nector 60 and jack connector 65 are right angle type connec-
tors which have pluralities of pairs of signal contacts which
transmit differential signals inverted in phase from each other
and form curved balanced transmission lines. The plug con-
nector 60 and jack connector 65 only differ in shapes of the
connecting parts. The rest of the shapes are the generally the
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same, so in the aspects of the present invention shown below,
the explanation will be given with reference to the jack con-
nector 65 as an example.

The jack connector 65 has a body 66 made of an insulator.
The body 66 is formed with a plurality of grooves separated
by a plurality of partitions. The grooves at the two sides of
each partition are provided with a pair of signal contacts and
are terminated at the connecting parts. That is, pairs of dif-
ferential signals of the signal contacts S1+ and S1-, S2+ and
S2-, and S3+ and S3- are formed and are connected to the
corresponding connecting parts T1, T2, and T3.

As clear from FIG. 7 as well, the signal contacts are bent to
the left in FIG. 7, so the signal contact S1- is longer in
transmission line length than S1+, the signal contact S2- is
longer than S2+, and the signal contact S3- is longer than
S3+, that is, the outer signal contacts of the bent signal con-
tacts are longer. Therefore, if left this way, a signal ends up
being delayed by exactly the amount of the difference of the
lengths in each pair of signal contacts divided by the trans-
mission speed of the signal.

In this regard, the transmission speed of a signal which is
transmitted by a signal contact, that is, the phase speed Vp, is
expressed by the following formula (1).

Vp=c/(usxEs)*2 (€8]

Here, “c” is light speed (m/s) in a vacuum, s is the relative
magnetic permeability, and €s is the relative permittivity.

Therefore, the connector structure of a right angle type
connector which by adjusts the €s, that is, the relative per-
mittivity of the substance around the signal contacts, to trans-
mit a signal with the longer transmission line length without
delay will be explained.

FIG. 8 is a partial perspective view of a connector structure
70 according to one aspect of the present invention, FIG. 9 is
a partial side view of a connector structure 70 shown in FIG.
8, and F1G. 10 is a partial enlarged cross-sectional view along
the line A-A of FIG. 9 of the connector structure 70 shown in
FIG. 8. The connector structure 70 has an insulator board 71
and an insulator body 72. The body 72 has partitions 734, 735,
and 73¢ which are attached to the board 71 and has contact
support members 74a and 745. The contact support members
74a and 74b are attached to the partitions by not shown parts
and support the pairs of signal contacts S1+ and S1- and S2+
and S2- so that they do not contact the board 71. Further, the
signal contacts S1+ and S1- and S2+ and S2- are separated
by the contact support members 74a and 745 so that the signal
contacts of each pair do not contact each other. Note that, the
signal contacts S1+ and S1- and S2+ and S2- are exposed at
parts other than those contacting the contact support members
74a and 74b.

In the present aspect, parts of contact support member 74a
are cut away and filled instead with transmission speed delay
members 75 at the side facing the signal contact, of the pair of
signal contacts S1+ and S1- separated by the contact support
member 74a, with the shorter transmission line length, that is,
the signal contact S1+ side. The relative permittivity of the
transmission speed delay members 75 is larger than the rela-
tive permittivity of the material of the insulator of the contact
support member 74a. Therefore, according to the above for-
mula (1), by making the relative permittivity larger, the speed
Vp becomes smaller. As a result, itbecomes possible to adjust
a signal to be transmitted simultaneously with the signal
contact S1- side with the long transmission line length.

Note that, the suitable range and size are determined by
experiments or calculations in accordance with the relatively
permittivity of the transmission speed delay member 75. The
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recesses which are provided at the contact support member
74b will be explained in the next aspect.

FIG. 11 is a partial perspective view of a connector struc-
ture 80 according to another aspect of the present invention,
FIG. 12 is a partial side view of the connector structure 80
shown in FIG. 11, and FIG. 13 is a partial enlarged cross-
sectional view along the line B-B of FI1G. 12 of the connector
structure 80 shown in FIG. 11. The connector structure 80 has
an insulator board 81 and an insulator body 82. The body 82
has partitions 83a, 835, and 83¢ which are attached to the
board 81 and contact support members 84a and 845. The
contact support members 84a and 845 are attached to the
partitions by not shown parts and support the pairs of the
signal contacts S1+ and S1- and S2+ and S2- so that they do
not contact the board 81. Further, the signal contacts S1+ and
S1- and S2+ and S2- are separated by the contact support
members 84a and 845 so that the signal contacts of each pair
do not contact each other. Note that, the signal contacts S1+
and S1-and S2+ and S2- are exposed at parts other than parts
which contact the contact support members 84a and 845.

In the present aspect, parts of contact support member 845
are cut away to form recesses 85 at the side facing the signal
contact, of the pair of signal contacts S2+ and S2- separated
by the contact support member 845, with the longer transmis-
sion line length, that is, the signal contact S2- side. For
example, if making the insulator material of the contact sup-
port member 845 polyethylene, the relative permittivity of
polyethylene is about 2.3, while the relative permittivity of
the part exposed by the recesses 85, that is, the air, is about 1.
Therefore, the relative permittivity of air is smaller than the
relative permittivity of polyethylene. Therefore, according to
the above formula (1), by making the relative permittivity
smaller, the speed Vp becomes larger. As a result, it becomes
possible to adjust a signal to be transmitted simultaneously
with the signal contact S2+ side with the short transmission
line length.

Note that, the suitable ranges and sizes of the recesses 85
are determined by experiment or calculations. The bridge part
which is provided at the contact support member 84a will be
explained in the next aspect.

FIG. 14 is a partial perspective view of a connector struc-
ture 90 according to still another aspect of the present inven-
tion, FIG. 15 is a partial side view of the connector structure
shown 90 in FIG. 14, and FIG. 16 is a partial enlarged cross-
sectional view along the line C-C of FIG. 15 of the connector
structure 90 shown in FIG. 14. The connector structure 90 has
an insulator board 91 and an insulator body 92. The body 92
has partitions 93a, 935, and 93¢ which are attached to the
board 91 and has contact support members 94a and 945. The
contact support members 94a and 945 are attached to the
partitions by not shown parts and support the pairs of the
signal contacts S1+ and S1- and S2+ and S2- so as not to
contact the board 71. Further, the signal contacts S1+ and S1-
and S2+ and S2- are separated by the contact support mem-
bers 94a and 945 so the signal contacts of each pair do not
contact each other. Note that, the signal contacts S1+ and S1-
and S2+ and S2- are exposed at parts other than those con-
tacting the contact support members 94a and 945.

In the present aspect, a bridge part 95 is provided which
bridges the contact support member 94a at the side facing the
signal contact, of the pair of signal contacts S1+ and S1-
separated by the contact support member 94a, with the
shorter transmission line length, that is, the signal contact S1+
side, and the partition 93a. The bridge part 95, as shown by the
cross-sectional view of FIG. 16, covers all of the signal con-
tact S1+, so the part which was previously exposed to the air
is now covered by an insulator. The relative permittivity of the
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bridge part 95 is, as explained above, larger than the relative
permittivity of air. Therefore, according to the above formula
(1), by making the relative permittivity larger, the speed Vp
becomes smaller and as a result it becomes possible to adjust
a signal to be transmitted at the same time as with the signal
contact S1- side with the long transmission line length.

Note that, the suitable range and size of the bridge part 95
are determined by experiments or calculations.

Only naturally, the aspects of the present invention shown
in FIGS. 8 to 16 may be used combined.

The above aspects of the present invention were all
explained with reference to a connector for balanced trans-
mission, but the invention can also be applied to an applica-
tion which transmits signals other than differential signals to
aplurality of, such as four or eight, signal contacts and simul-
taneously receives them.

Note that, the present invention was explained in detail
based on specific embodiments, but a person skilled in the art
could make various changes, modifications, etc. without
departing from the claims and concept of the present inven-
tion.

REFERENCE SIGNS LIST

10 connector

11 signal contact

124 connecting part

125 connecting part

13 first holding member

14 second holding member

The invention claimed is:

1. A connector comprising:

a pair of signal contacts that form balanced transmission
lines, each of said signal contacts of said pair being
spaced apart from each other and including a first con-
necting part provided at one end of the signal contact and
a second connecting part provided at another end of the
signal contact;

a first holding member made of insulating material, which
holds the first connecting part of each of the signal
contacts;

a second holding member made of insulating material,
which is unconnected to the first holding member and
which holds the second connecting part of each of the
signal contacts; and

15

20

25

30

35

40

10

a ground contact which has a shield body arranged in
parallel with said pair of signal contacts and a shield
member provided at one end edge of said shield body,

wherein the shield member passes through said first hold-
ing member or second holding member and is arranged
between the first connecting part or the second connect-
ing part and

intermediate parts of said pair of signal contacts between
said first holding member and said second holding mem-
ber are exposed to air without being covered with the
insulating material.

2. A connector as set forth in claim 1, further comprising a
fastening member which fastens said intermediate parts of
said pair of signal contacts.

3. A connector as set forth in claim 2, wherein each of said
first holding member, said second holding member, and said
fastening member are formed together with said pair of signal
contacts by insert molding.

4. A connector comprising:

a pair of signal contacts that form balanced transmission
lines, each of said signal contacts of said pair being
spaced apart from each other and including a first con-
necting part provided at one end of the signal contact and
a second connecting part provided at another end of the
signal contact;

a first holding member made of insulating material, which
holds the first connecting part of each of the signal
contacts;

a second holding member made of insulating material,
which is unconnected to the first holding member and
which holds the second connecting part of each of the
signal contacts,

wherein intermediate parts of said pair of signal contacts
between said first holding member and said second hold-
ing member are exposed to air without being covered
with the insulating material, and

the first holding member and the second holding member
are positioned such that a direction in which the first
connecting part extends from the first holding member is
perpendicular to a direction in which the second contact-
ing part extends from the second holding member.

#* #* #* #* #*



